

V*j WV'I, VjW W jy fic. 


Microscope 


^ t i,* oj*ii ijtto ±,j* J*. j 

r* m J & ■» « - W**J <*)J J> u * ** ’ *— t u-Ji 

^ j <£** j3 Vjjaiy J m<j^ ^ <*— y fci— ■ y Ait*- >l^- 

Light microscope ***** - 

Flu ores ccm microscope vj - 

Phase-contrast microscope - 

Transmission electron microscope (TE M) - 

Scanning electron microscope (SFM) e-H 1 **j**ty - 


Light microscope ^>*11 

^ ^ .WAi VJj lA-« *>**» Vji-jjM ^ .> 

^ ^.U3 o^ 51 ^ iifci- * di* J . Resolution power Lb JjA- ' ^ l — 

•**^6* ^'v> 


s*u 


*^-s .lj- ^SJH ^ 


illuminiition • f i»— . » ^l>-3 *_j 


’j-* o^ij Condenser CALL. j. . _>-k3 i* ^*^3 j .^L— ^ ^ I j* 

.('-') JLi^LS ^ > u^tlj. J*i J- .J* Jft .^1 

,**,>«> JJAbJ 

^Jlf* *>»•>* «>»«>* Hjcpu*J W»OL-»(1 

x20.xl5.xl0, x5. x3 

W^-jc ( T 

xIOO. x40, x2O.xl5.xl0.x5 

.oo> Lb t«i x 1 00 *j*Al j 

Fluorescent microscope >fbl\. >***.'1* 


Al jJ Short-wave length ijt .+.J S <*>J J>L j 'is a-^4 

^--J j Lii JU > s>j> 6^ **H« .(ultraviolet rays) i*-b*5 j> 

.iili-j. sbu-Ij jj ^ uit r^j .^ya «td .1— J J e j+J& <i jL 



W-u ,ui jlu jJ* j <— ijj ^ fJik-i 

'*•*•• *#5 t • • • j* 4 * j 1 

j^-ii ;^- 


■\ 






W* 1 J A- u-A*- 


|rrhnbUity 




>- WJ ^ 1—71 > ^ jM* M^I 

> VWJ j *♦>.« -jl j»j 

QTUBizztion f^»-v 

M*- A— 43 ^-i JS .1^ i> ** 0 - ^ uaiJi ^ a*** 

W Jl 1>*V» JjC U .L-.VI JjC ^ ^-JVl 

•r-* 1 *> 

McUboliin lW *’ 1 - a 

*-• ^*-*5 o5> 1 -^- s w ^ J6 J» u*Vij . Ji*J 

=ui»> i> rS^ysjt 

Anabolism J 

v*> ^ iV*J <«>> Jo^f >s s»»j ^ 

j H «>- g j»» ** j JjSjUI >. ,> (j>AM) ud Ak: ^ ^ 

.Fndolhcrmic i J j*2 

Catabolism ^(W-v 

c^i> ^1 U»» ^>5j Jo^ W * »a^UJ 4L a*j 

u-i-Arw ft-^c r-** ^ C w J JAiW >- s?. u*jW ^ <*• ^ 

. Jt-SVl JJ4J uij 

i> c u > ^ JXM »>. .u^j ;*J ^ai! 1 * ^I4i v*-u y, 

.S»J> .l/fj J>» J~ 1** J jj c a» > >s-3j . uu,V VS 

:J*yjU3, 

AfttlUal e >* * »^ a J ■> * * -I 

; 'v^*i <i > j* »UJ/ • j>-* Vj» £ j3 U» j»Vj VJ £ I jiY jl > j 

Binary FUsk>n r 1 -^ -' 

•«3* r“ J ** V- J uA *>-* *1 Jjf* r-* «>.> 





Budding f i>-* 

g*-YI 

Speculation i—-S^*.r 

.I^jXJj U^^jSJI JL iip* J j* Uji. fSAtyjjfl O' ^ A 


Regeneration 4 .^U ' .y -» 

>— ^ '*♦— * *»>' V> <T* ^>7** •>* o— ^ 

j ij>J J-i- <i- ^ j* •>! ^ ^ Vi# » j* jl j—6 

. a*>I j- vlvJ Jhj j~J 

Semal 

.£- C u-V J*, fjL-ij <#8 jl 

itynj c vj jxl 

.Hermaphrodite 


1 t 






>T 










»>**? MV 1 

PrQtQpjftsm 

W W ujSs M-J V^-u* M>- fj* • - > 3j)rPaisjfl 

JjV r>^>j> til j-u -r&xjj* o-*^-V* JS v W 

0 *' A ) ^ ^ »»j <' a ™) j jW>J jlli j- ju 

*-+S*<fiufi' «■- * •- LtaSj ^ ^A-Vi J > r»^ — * >J-U 

• >' J Jx* J- WJ 

JiU ** J rS*<x*- ^Vy>jV*y>U*C»&^ r&*3j* «> •>* 

j 1 r jX*S*i ^ Jit, .Ud 

Appearance J ^ -' 

j .l_J 

j>* 4J0l^y ILL f s»t*x* -*sj 

<-1^ *a» *j>j iu- <**. > jjS, j, .*>^ w*-* -*j> ^ tfui 

} LL-*—* a*— 1 ) a. < — SjJL vJ_^^ J- jj^I ij-j Sol-phase <ij — *-.1 

r-L wijd j*1Bj ii^>a Gd- phase 

.Brownian movement jy > ii ^ 
Colloidal theory W* * 

r'+jjltj jj^j jUi-3 £> jo i,>J *L ^ ^ V>» 

*> *jW* rj*>JJ*> J > <** rW j ' A '» 

Jk-Jjk-jM s-ti-J -' *>£».>* *^<>0jt. 

EmuUion « t i W— J l ji Molecular »olullon */%>JI JjL**,|- J.»L- j-T 

0- aA , ..LI, iit- >1 *a JJVI 0 j*-> .*• ja- ^ sai»j uU> J ^ 
.(^ii-J) ^ j (m»L 3) JL o- uu- 0A- 

>_ka crystalloids sj.^4 ->»>^ ^ L^ii 

.•LI ,> ,JHJ-I JL *kbl 



A 


r*-"*' j4* j,,*-J A-,) (suspension mixlure) JkJi V^*J- 

.•U sj*** j- ijfcJi -a v^V' fA-^V >i3 

,>. -Vjii U- <a-^ ^<^>,^L-lw, Colloidal solution J>l*^Jt - 

aJ JVjjLW J-f**.** •' u* r*** •••••' 4> 

Response 

l ji^_J 4_*>j *>-*>» i> 3 • Wj#9 ^V-J-5 ^ Ol^>Jl r jX,y 3 J& 

.Response to external stimuli •>Jall , 

Contractility or Elasticity *-*W j' o^« 
.*>»-> j>a n^-* JaJ ,i .&.V fcjj-Jj v-^ >* 


Locomotion 

^ , :Browian movements 


-I 

AftiiUil <S jaJ* -Vi 


^*S**r 3 jf 45 >* cc*j : Streaming movement «•“*•»' -m 

-J-* _>_A J-* L-^U i—SjiJ' ^ , lAmoeboicd movement <^o-V' *-£_>0 .- 

?S*i* 3 j* 




Essential elements 


Trace elements 


W >- *> <Vi ^-U. .T 


O:. C, 11. N. Ca. P. Cl. S. K. A* J* >-*2 j VJ< ^ ^ <-»♦* 

J ^ .a^J Lu ^-u. j>is O,. H. C. & N ^ v- V> 1 j Na, Mg. I. Fe 

^ jl: ^ ^ J j+J*j JKJJ&'J UH> H > U ^ 

rS^yjjt' O- ** A-> 4 >**j %' * *+* *'-j *o-» 


.ufli J- a***., j M *^ 1 A 'A V -' 

-Jt j >L-V » *> : *U- *>. u ^ ^ ^ J r 

fru&j* u^ r 


H 



a~Vi J V— Vij 


^ cAk* j J>SL lii- ^ y j Nucleic acid N j P V' - « 

o*-*j CH Wjj** '•-^'i *>- j>£# J* Nucleotides 

(Base -Pentose - Phosphoric acid) >V»^>T ^ Ajr-j 


*> u^> <> U>= j ^Hk-n j 

Inorganic compounds ■:*<>«• .»£ (' 

W* M>i* v^J ^ J&\ ^ »UI jim^y .^y^) Z^'j •'- B 

J*L-S .UUj .^l_^yt J -<^±* jl^ Jii ^ JcL-j .^Wl> ous,^ 

^ A+X.K II J i— .U-JI ^ kU*» ^i j>J l«Ji C >-Vl ul 
O,. COa. N^ CJ>]| Ul ., jX>j>» ^ Wl» *ks^ ijtfi W 41 C 1 -* VX- 

</* ^ c 1 ^ ^ ^ u^-sV'j .<hU i j>- ^ 'SAyiijt ^ 

,UL-_J' ^11 tkJ ^1 

Organic compounds r^o- 1 * (v 

ou^v . ucl^ji cl^jiY * • ob^i^K^Ji . 0<y kjh . o ^ _y>fc j 01 * jjJi 

> v-*> ^ 

-: c*»* ^ r- 1 - 0 

jA s*J> £- *#J> *■*- Uik. tsl. Uw ^ j . • 

Ji* <*k ■**•> 

(T 

. vii.1 # 


. j^jWIjLUI . ogjfLJ U^r 





JjJM^Ij^J* 0 -U*V'L^..ii^-iJ>J » 

• ji. . ou^. jj*j • 


.*J*jJ& . *J>- 


(DNA )»«>»< RNA)»£u^^«A»-: (* 


u> ajfiz JSj s^ji# J*J : DNA ^ - 

-:^WiA'**H- 

(i>-^->j J- . kW, iiU ^ jt* (' 

4&J»* J 1 *A- • J»Sk. ji CA4>.) JUJ^ (v 

( AojA-jW' ) ca-> - 

.(«i (^ji^) sr** >- •*> - 

,>• J.£S J£ j obpj,&jp4£ > .»« k >* v£.A j*j :RNA >uj • 






-: cAi RNA 

.JW raRNA B 
JW iRNA B 
v->W rRNA B 


> sj^* y«»> *Oj>» •»> (® 







ia*Vl y Aa-AH J Ay >lkJl Aj’ jj* jL- 


Prokaryotic ^i/in 



JtUi ^ biotic process v>V*-> cAyLc j- l«3^> anaerobic V'r 4 .**• V** - 
^-uV. ^ J& , j^5 w *jJ 

•«U j intjjP j Jyj> j-Lw vr* 

anaerobic * a_J ,* >_yft l_£lk tj,— ^k. jjC lyXiJ - 

••*** <>-l— i-V chlorophyll J-* ^ i>*i photo synthesize 

^>— Wj 4 '—A* Jj! J-i- fc»>J o>-^i J3U >J 

. Blue-green algae a — lj>J photosynthesi/ing aerobes 

aerobic t* W-*-*- ^ j Eukaryotic sLt*X VjAf ^ ^ ~ 

Prokaryotic <JjV^ l£4iJ • 

unicellular or filamentous forms ^ W-.i - 

•JjA-'- jjWr V U>» ^ - 

:Eulu^ottc fljJ iyiyU l,^ • 

•ujjS#-'* »> - 

o-ilj Filamentous form J JsA'i ^ unicellular iyl*I ;jy*j 1— ^ J^S - 

.OU j ^ s^xH J Vtil AiLi-S jUyV» JiiVf' {+* W 

VJjH* 

^ v^ 4 v v> u* aerobic W- 1 *>J uJi ly*iJ ^ - 

_yt l »«^» j metabolic ^Vi 

yl— *Vl j*>-il ^ Ayiy^ A^fr Cfc ** J1 • 

jl^. JIW ly!U »J*J V^V’I £-*-i U j 

.A^I^iiLa- 

»>-^s J a-^V single cell membrane ^>J .Lli-'i ^ ly^UJ y U - 

. photosynthesis JA-J aJ»j * o^ } 
vl*^^ VhW* • 

• W j ty^ a**- U, JJj-*l j 



V*‘j V-Aflj ttjjl 


„_i J Baciliin j*Wi j* <*>jSf» l£uJ > UjJfl j o&* ukj.*> 
u*4*h* -*>* >»3 j Actin ^i v> jA ^ ^ 

•w^jj# 5 C*^ tubulin 

L^j .A_«iJ ioAfl l^LkJ „i ±.y Jlj ^IjVl l£UJ *• 

. V*J ^ J J ^ > Vl-V» 

Ujj 1 _+juJ „i Binary fission ^ > 1^71 ikJ r V/n „l 

. „-*** J(/ -^ s*-* w* 

** j ^j>r .i-ua > ja-j y dna w oA ,> V>An 

.^icuiiU <-iij 9 ^ .L-J y Mesosomc ^yyjv* wS>* £- ^ 

J.^4 Mitosis >S ft-W>W *>» t^l' * 

.VjVi VOA-W^jrfV^a j »>- viW y ^ J>-* 

J-W J JiiJ <*£> VA J* jj* L* «>* W*J VJUl ,> ^ji>> 

j w- t'j o-> > ^ V> W>iJ ,>-*.» Jilj .U#V» *1 ipjf Cii-B 

. ^>1 „» V*- 6- U *P.u» Jtn *3 

V> J *w»> si#i- W3U3 U* Haploid aaJ v^ ** j ^jj* ^ 

Ukl 

^ ^ 2-jj f WJJ s > jtf aj t i> ^4>iWj VjVi w^J y 

UJ j y 4L^j WjJ W*J V^UJ ^ r> *» JS 

v> j»-iM o— i_»L>— S-J histones .J-ji— » <U~ DNA Uj WJ 

•Nucleoprotein stnjcturc 
. VjVi W**> 6- >0 j r 1 ^ ** i>* J ^ Wd W=UJ 

Circular form < ^ Jjfcj RNA *> 4^ IjUI jjSS VjS’» ^ 

Ji^_l \M uSJj RNA ^1 jJ DNA \4A jjfi ^ ^ 

. linear form 



Wtfij J sjiiJ w ^ A- :*■*+- 


Viruses 


Vjj ,> > 5j 

*••—'•• j. jl jj>-A' To --'- > • 

j_i. ^ j. j# *l.j>i W > >-* ol.j >7 

(Psinacos virus 0.75 u) J*t»sJ** •■• v ® j 

CiL-Jio- (Pplo bacterium, 0.25 p diameter) ^ Wj2L u- >» 

•l>- V--^ **— *^-j jfi Jj *.*£ »^*>J SNJ> J* 

^ ji_£ J ^ vi \^llj i«*** j^v ciu.j>i .ocui ; j 

k_^+ jt y^L-n ^ ^>a ip j> uj j jika ttfkb ^ ^ 

U-»J <-Pjy> *>— C*fi> J* -V- J2-J ^ 

• ^>Vi ja*» JttJj jUiffl ^ W-Jii-, 


\ 


I jUfa Uj d» tMJ» S*.ft 
Head Jj -\ 

Core jy ~ i jl iW j> -7 
Neck ^ -r 

Sheet i£Ld jJ -I 
End plate & End fibres £jJ j V* ^ 4i>“ W— •’ 1 "° 

o J ‘A— J— U. J core ^-L.V» j>~S J* ^£J* oL .,>5 £*»*. '^^^-' • 


o*JJ# Uu, UjiLj ^5j. **„*; W >L-Vi > (RNA) I o J ; (DNA) 
u — • ' ■ *^— j— • .*- — • J _#£ >> jj^- capsid - capsid 

.(r-t) capsomercs 


sg-j* X* 2* ^ *> OA Capsomcrcs - • 

(Viron) JSJi ^ jji, ^>1 — cX,> vwjij -j>J 

-:£• fVli (> £lji <£*: 4Uj - 


. Cubic >. « ^l - • 

(c.g. Bactcrophage x 174, turnip yellow mosaic virus, adenovirus, etc.) • 

(u-j> Ay ) c u *-*^ **• Helical - - 





(e.g. Bacteriophages and tobacco mosaic vims) 
u-)j* ) wjjA J* Complex - 
(e.g., Pox virus, vaccinia virus, etc.) 

jjii CL. 3 jfi - 

(e.g., potato spindle tuber virus, etc.) 

; ^ a* W* ^.,>1 

(Nucleic acid core or Vim] chromosome) u-jjt? 

V-4 '»V J- J~i U* 

(Membranous envelope around the capsid) 

J <ryj* V.JJ# capsid *-« 

.V,kJ c > 


i oj ) DNA I o J i> -: L ryj& tJ-J o£_£ - 

Linear shape >1 ^ - 
Circular shape j J&£) - 

Ihe-cli, <>M., llSJf^^jjjAy linear 1 <, a ,k*. JB, - 

Bacteriophage 

— -,_y* j_i* ( P23 Bacteriophage, etc. ) Double strand iy>ll - 

oUjpJ 

single strand circular ssJ**o£u - 

(e.g. Qx 174, S 13, M 13 Bacteriophage) c U*jaj 
oti-l jljp y^^^^-3^(RNA)l 0 jSjUajSi^>>^ jil, - 

£l>l <£• single stranded M* 1 (DNA) V* jj> 

(e g., plant viruses, some animal virsuses such as polyiomyelites, infkunza • 
virus, etc., and bacteriophages such as MS2, Fr. R17, F2, etc.) 

Retrovirus »r jtyjij* ^ J* fc'jfrl " 

•(DNA) si-1 <-»> > a^LU, (RNA) > C *i> 
:*A# p-fc u**J - 

Bacterial viruses or Bacteriophages s_A ^**j> } *' 

Plant viruses VM -* 

Animal viruses -T 


T. 



VV«j yj iajji t jjV 


fUUjr : c^mA > - 

.^iLk- c^>j JiJ aJj t> — 41. JU. <1 c tt*/SJj 1 fertile J> «-»>* 

G U J->M ** la* S.j£i\ t \jti\j VJjfl ct- Jyi *1 Li>J& JUJ i4* u~Jj 

j| uj»j» s*-, J ii * j ( Bacteriophage T4) i 


( Structure of Bacteriophage T« ) » gUS s**j- 


Head ( Polyhedral ) 
Nock 
Collar 


-J i> vd>r 

*Wj -r 


Base (End) plate ^k. j Tail j>>- J*>1» ckjj 


Tail fibres 

i>-+ v ® 4> jd jM C V> ^ linear *Jj>- ^UJ “ 

oJ^-J *— /i capsid _y <U— j coiled — J>- 

-capsid of poly hedral head 

o-ttj A# * WjrJ^*J' T * - 

^V* ,>-UJ Vi Jj A. . . . *J ,/*>! ojj 1 J — 1 jrr4*- Capsomcres 

u**- i v-y c- W*> i>*— ‘Vl akEj J 4D-U C4.j * j J *& 

Ca-y V* Collar s i>— Vj Short neck Jkl* J-*, -4W 1 J*’ kJ * 

J #>-*J li-s core jX>- _u~ a*- T4 . JyJ j ^j> 

•Contractile sheath or tube V-V* ^ V** J W- •* > 


i> C>*-» ^a*, ^ ' 6- 

*- A >fy i -i_* Six short spikes i>J *i-j V *jt^j Lnd plate 



^W»»Jujja Ob '*** B ^ U-L. <> .^ij 



V*' J fcjl*. 


Plant viruses - 

o~*-> Viroids ^,>J J, W V*±J > J ik- ^ oL-,>, 
k #- J «••••• »> u i »> ujjj ^ > 6 j4» 

^*y>-J J .ia^cJ i* '-*»—/ j j>jij '*«.••• 

^.Vi ^ «j <*_~ ji-Ji, ^V' c**-. ^ 

Ribonucleoproteins jtjjtfoxiJ jjy* > : V J.P - 

Beet yellow, potato viruses ^kUiJ ^k-j> ^ - 
Southern beam mosaic virus (SBMV) -L-,> - 
» ' * . -;>» i >— - j— j Tobacco mosaic virus jUj-J — i — jj> - 

(SV) 

•i— j >-ii ^ j rf* V] . Jc i _ptf 6L .j_»i Satellite viruses 
U ^,1 >%*• <- >v IjbUJ* 

• J-* >* 

: Animal viruses wUjji* - 

> J— 7' '-*“j o*«« V v— Mj^ 1 j£ «^-j 

>j_i yui ,. > Jj jVSj >-1j JikSl JLlj t>jkiV'j , 

r-* 1 J— J-tt i-J-U, jUAf' > &*' yljjij 

. JJS V 1 V* W-^ ^ 

.ja*u l£U Jib fZ -: Life cycle 1^*3 i j>jj - 
Circle ^ Hedrun ^ JJLil^t^il • 
•t u j V * J > u>- ^ V -' jPjs* * 

r*1 Capsomercs - >^ijA i> Capsid ^JjC j*-ASJi .jjj - 

iji>_ Vaccinia virus. Herpes virus. Adenovirus, Influenza • 



J j J>1 ^ l*^- 



figure 

Diagram of IU inlncoU morphology of the T an (T2. 
I*, and T6) bacteriophage «. (From Muon and D/- 
Haaun, The Biological World. 1973.) 
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